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(54) ON-VEHICLE ANTENNA 

(57) With the aim of forming a waterproof structure 
without using a sealing material or filling material, the 
circumferential edge of the base main body part 4a is 
fitted in a first ring-form groove 5d in the pad main body 
part 5a. Next, the cover main body part 6a is fitted in a 
second ring-form groove 5e in the pad main body part 
5a. Fastening screws are passed through from beneath 
the base main body part 4a, and are screwed into boss- 
es 6d and 6e formed inside the cover main body part 
6a. As a result, the second ring part 5c is fastened in 
place by being clamped between the lower end of the 
cover main body part 6a and the upper surface of the 
base main body part 4a. Accordingly, the base main 
body part 4a and cover main body part 5a can be fas- 
tened together in a water-tight manner. 
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Description 

TECHNICAL FIELD 

[0001 ] The present invention relates to a vehicular an- 
tenna which is suitable for use as a roof antenna that is 
attached to the roof of a vehicle body. 

BACKGROUND ART 

[0002] Various types of antennas are used as anten- 
nas that are attached to the roofs of vehicle bodies; how- 
ever, in the case of a vehicle body, the reception sensi- 
tivity can be increased if the antenna is attached to the 
roof located in the highest position of the vehicle body. 
Accordingly, vehicular antennas 101 that are attached 
to the roofs of automobiles 1 00 as shown in Fig. 1 1 have 
been used in the past. Furthermore, since an FM radio 
and an AM radio are generally installed inside the vehi- 
cle body, an antenna that can receive both the FM radio 
band and AM radio band is convenient; accordingly, 
such vehicular antennas 101 are generally devised so 
that these antennas can receive two radio bands in com- 
mon. 

[0003] Such a vehicular antenna 101 is equipped with 
at least an antenna element and an antenna case to 
which the antenna element is detachably attached. Fur- 
thermore, a base pad consisting of flexible rubber or 
plastic is mounted on the lower part of the antenna case 
so that the antenna case can be attached to the roof in 
a water-tight manner. Prior examples of the construction 
of the antenna case in such a vehicular antenna 1 01 are 
shown in sectional views in Fig. 12. 
[0004] In the antenna case of the vehicular antenna 
1 01 shown in Fig. 1 2 (a), a fastening screw part 1 06b to 
which the antenna element is detachably attached is 
formed as an integral unit on the upper portion of a plas- 
tic cover part 106 whose lower portion is open. The an- 
tenna case is constructed by fastening a metal antenna 
base 1 04 to the lower portion of the cover main body 
part 1 06a in this cover part 1 06. As a result, the opening 
in the lower end of the cover part 1 06 is closed so that 
an accommodating space is formed inside. The cover 
main body part 106a and antenna base 104 are fas- 
tened together by passing a plurality of fastening screws 
through [the antenna base 104] from the undersurface 
of the antenna base 104, and screwing these screws 
into bosses 1 06d and 1 06e formed on the inside surface 
of the cover main body part 106a. An attachment part 
which is used to attach the vehicular antenna 101 to the 
roof is formed as an integral part of the antenna base 
104 so that this attachment part protrudes from the un- 
dersurface of the antenna base 104. 
[0005] Furthermore, when the vehicular antenna 1 01 
is attached to the roof, the undersurface of the antenna 
base 104 faces against the roof, and if rain or the like 
enters the space between the antenna base 1 04 and 
the roof, the water that has invaded via the through-hole 



formed in roof and along the attachment part that ex- 
tends into the interior of the vehicle body will enter the 
interior of the vehicle body. Accordingly, the entry of wa- 
ter into the interior of the vehicle body is prevented by 

5 mounting a base pad 105 consisting of flexible rubber 
or plastic on the lower portion of the antenna case. Fur- 
thermore, an O-ring 107 is disposed on the circumfer- 
ential edge portion of the upper surface of the antenna 
base 104, and the antenna case is provided with a wa- 

10 terproof structure by causing the lower end of the cover 
main body part 106a to abut against the surface of the 
O-ring 107. Moreover, an O-ring 108 is mounted on the 
root of the attachment part that protrudes from the un- 
dersurface of the antenna base 104, and water is also 

15 prevented from invading the interior of the vehicle body 
by means of this structure. 

[0006] Next, another antenna case in the vehicular 
antenna shown in Fig. 12 (b) will be described. Since 
this antenna case differs from the antenna case shown 
20 in Fig. 12 (a) only in terms of the waterproof structure 
that is used, only this waterproof structure will be de- 
scribed. 

[0007] In the waterproof structure of the antenna case 
shown in Fig. 12 (b), water is prevented from entering 

25 the interior of the vehicle body by mounting a base pad 
105 consisting of flexible rubber or plastic on the lower 
portion of the antenna case. Furthermore, the accom- 
modating space in the antenna case formed by the an- 
tenna base 104 and the cover main body 106a is filled 

30 with a filling material 109 so that the antenna case has 
a waterproof structure. Moreover, an O-ring 108 is 
mounted on the root of the attachment part that pro- 
trudes from the undersurface of the antenna base 104, 
and water is also prevented from invading the interior of 

35 the vehicle body by means of this structure. 

[0008] Next, still another antenna case in the vehicu- 
lar antenna shown in Fig. 12 (c) will be described. Since 
this antenna case differs from the antenna case shown 
in Fig. 12 (a) only in terms of the waterproof structure 

^0 that is used, only this waterproof structure will be de- 
scribed. 

[0009] In the waterproof structure of the antenna case 
shown in Fig. 12 (c), water is prevented from entering' 
the interior of the vehicle body by mounting a base pad 

45 1 05 consisting of flexible rubber or plastic on the lower 
portion of the antenna case. Furthermore, the joint area 
between the antenna base 1 04 and the cover main body 
part 106a is coated with a sealing material 110 so that 
both of these parts are fastened together, thus providing 

so the antenna case with a waterproof structure. Moreover, 
an O-ring 1 08 is mounted on the root of the attachment 
part that protrudes from the undersurface of the antenna 
base 104, and water is also prevented from invading the 
interior of the vehicle body by means of this structure. 

55 [001 0] However, in all of these antenna cases used in 
prior vehicular antennas, the base pad 105 is mounted 
on the lower portion of the antenna case. Accordingly, 
the following problem arises: specifically, the base pad 
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105 may fall from the antenna case, or a positional de- 
viation of the base pad 1 05 may occur, during transpor- 
tation or attachment of the vehicular antenna. Further- 
more, when a base pad 105 that has thus fallen from 
the antenna case is attached to the antenna case, this 
base pad 105 may be attached in the wrong position, 
since no positioning means are provided. 
[0011] Furthermore, in the case of a waterproof struc- 
ture in which an O-ring is disposed between the antenna 
base and the lower end of the cover main body part, or 
in which the interior of the antenna case is filled with a 
filling material, such an O-ring or filling material is re- 
quired, and filling work is also required. Moreover, after 
such filling has been performed, the antenna case can- 
not be disassembled. 

[0012] Furthermore, in the case of a waterproof struc- 
ture in which a sealing material 1 1 0 is applied as a coat- 
ing, the sealing material 1 1 0 may be squeezed out if the 
amount of sealing material 110 that is applied is large, 
so that wiping work is required. On the other hand, if the 
coating amount is too small, the required waterproof 
performance cannot be obtained. Furthermore, time is 
required for drying following the application of the seal- 
ing material 110 as a coating. 

[0013] Accordingly, it is an object of the present inven- 
tion to provide a vehicular antenna in which there is no 
falling of the base pad from the antenna case, or posi- 
tional deviation of the base pad. Furthermore, it is also 
an object of the present invention to provide a vehicular 
antenna with a waterproof structure that does not use a 
sealing material or filling material. 

DISCLOSURE OF THE INVENTION 

[0014] In order to achieve the abovementioned ob- 
jects, the vehicular antenna of the present invention 
comprises an antenna element, an antenna case which 
consists of a cover part whose undersurface is open and 
a substantially planar antenna base which is attached 
so that this antenna base covers the open surface of the 
abovementioned cover part, and in which the above- 
mentioned antenna element can be mounted and an ac- 
commodating space is formed* inside, and a base pad 
consisting of a substantially ring-form pad main body 
part which is mounted on the circumferential edge of the 
lower portion of the abovementioned antenna case, 
wherein the-abovementioned antenna base is fastened 
to the abovementioned cover part in a state in which the 
abovementioned pad main body part is mounted on the 
abovementioned antenna base, so that a ring part which 
is formed so that this ring part protrudes from the inner 
circumferential surface of the abovementioned pad 
main body part is fastened in place by being clamped 
between the lower end of the abovementioned cover 
part and the upper surface of the abovementioned an- 
tenna base. 

[0015] Furthermore, the abovementioned vehicular 
antenna of the present invention may also be devised 



so that a plurality of projecting parts are formed on the 
upper surface of the abovementioned antenna base, 
abutment parts which abut against these projecting 
parts are formed so that these abutment parts protrude 

5 from the inner circumferential surface of the abovemen- 
tioned cover, and the compression of the abovemen- 
tioned ring part in the abovementioned base pad by the 
lower end of the abovementioned cover part is regulated 
as a result of the abovementioned abutment parts abut- 

10 ting against the abovementioned projecting parts when 
the abovementioned cover part is fastened to the above- 
mentioned antenna base. 

[001 6] Furthermore, in the abovementioned vehicular 
antenna of the present invention, a rib may be formed 
15 on the lower end of the abovementioned cover part so 
that this rib protrudes from the undersurface of the cover 
part. 

[001 7] Furthermore, in the abovementioned vehicular 
antenna of the present invention, a ring-form rib may be 

20 formed so that this rib protrudes from one surface of the 
abovementioned ring, part in the abovementioned pad 
main body part, and the antenna may be devised so that 
the lower end of the abovementioned cover part is 
caused to abut against this ring-form rib. 

25 [001 8] Furthermore, in the abovementioned vehicular 
antenna of the present invention, a ring-form groove into 
which the outer circumferential edge of the abovemen- 
tioned antenna base is inserted may be formed in the 
inner circumferential surface of the abovementioned 

30 pad main body part. 

[0019] Furthermore, in the abovementioned vehicular 
antenna of the present invention, positioning engaging 
parts which are engaged with the abovementioned pro- 
jecting parts formed on the abovementioned antenna 

35 base when the abovementioned pad main body part is 
mounted on the abovementioned antenna base may be 
formed in the ring part of the abovementioned pad main 
body part. 

[0020] Thus, in the present invention, since the ring 
40 part which is formed so that this ring part protrudes from 
the inner circumferential surface of the ring-form pad 
main body part is fastened in place by being clamped 
between the lower end of the cover part and the upper 
- surface of the antenna base, the pad main body part can 
^5 be prevented from falling off of the antenna case or 
showing any positional deviation. Furthermore, since 
the ring part in the pad main body part is clamped by the 

■ lower end of the cover part and the upper surface of the 

■ antenna base, the antenna case can be provided with 
50 a waterproof structure. 

[0021 ] Furthermore, since [the antenna] is devised so 
that the degree to which the ring part is compressed as 
a result of being clamped by the lower end of the cover 
part and the upper surface of the antenna base is reg- 
55 ulated by the projecting parts and abutment parts, the 
crushing of the ring part to a greater degree than is nec- 
essary can be prevented, so that the waterproof prop- 
erties can be maintained over a long period of time. 



3 



5 



EP 1 291 961 A1 



6 



[0022] Furthermore, the waterproof properties can be 
improved by forming a rib on the lower end of this cover 
part or the upper surface of a second ring part. Moreo- 
ver, since positioning means for the antenna base are 
disposed on the pad main body part, assembly can be 5 
accomplished without an positional deviation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] 10 

Fig. 1 is a diagram which shows the overall con- 
struction of a vehicular antenna constituting an em- 
bodiment of the present invention; 
Fig. 2 is an exploded assembly diagram which 15 
shows the construction of the antenna case and 
base pad in a vehicular antenna constituting an em- 
bodiment of the present invention; 
Fig. 3 (a) is a sectional view showing the construc- 
tion of the antenna case and base pad in a vehicular 20 
antenna constituting an embodiment of the present 
invention; 

Fig. 3 (b) is an enlarged view of part A showing the 
construction of the antenna case and base pad in a 
" vehicular antenna constituting an embodiment of '25 
the present invention; 

Fig. 3 (c) is an enlarged view of part B showing the 
construction of the antenna case and base pad in a 
vehicular antenna constituting an embodiment of 
the present invention; 30 
Fig. 4 (a) is a plan view showing the detailed con- 
struction of the cover part in a vehicular antenna 
constituting an embodiment of the present inven- 
tion; 

Fig. 4 (b) is a front view showing the detailed con- 35 
struction of the cover part in a vehicular antenna 
constituting an embodiment of the present inven- 
tion; 

Fig. 4 (c) is a bottom view showing the detailed con- 
struction of the cover part in a vehicular antenna 
constituting an embodiment of the present inven- 
tion; ... : . .■ ;• -.■ ... 

Fig. 5 (a) is a sectional view that cuts approximately 
through the center of the cover part in a vehicular 
antenna constituting an embodiment of the present 
invention; 

. Fig. 5 (b) is a partial enlarged view which shows the 
detailed construction of the cover part in ^vehicular 

- antenna constituting an embodiment of the present 
invention; . 
Fig. 6 (a) a plan view which shows the detailed con- 
struction of the antenna base in a vehicular antenna 
constituting an embodiment of the present inven- 
tion; 

Fig. 6 (b) is a sectional front view which shows the 55 
detailed construction of the antenna base in a ve- 
hicular antenna constituting an embodiment of the 
present invention; 



Fig. 6 (c) is a bottom view which shows the detailed 
construction of the antenna base in a vehicular an- 
tenna constituting an embodiment of the present in- 
vention; 

Fig. 7 (a) is a left-side view which shows the detailed 
construction of the antenna base in a vehicular an- 
tenna constituting an embodiment of the present in- 
vention; 

Fig. 7 (b) is a right-side view which shows the de- 
tailed construction of the antenna base in a vehic- 
ular antenna constituting an embodiment of the 
present invention; 

Fig. 8 (a) is a plan view which shows the detailed 
construction of the base pad in a vehicular antenna 
constituting an embodiment of the present inven- 
tion; 

Fig. 8 (b) is a front view which shows the detailed 
construction of the base pad in a vehicular antenna 
constituting an embodiment of the present inven- 
tion; 

Fig. 8 (c) is a bottom view which shows the detailed 
construction of the base pad in a vehicular antenna 
constituting an embodiment of the present inven- 
tion; 

Fig. 9 (a) is a sectional side view which shows the 
detailed construction of the base pad in a vehicular 
. antenna constituting an embodiment of the present 
invention; 

Fig. 9 (b) is a sectional front view which shows the 
detailed construction of the base pad in a vehicular 
antenna constituting an embodiment of the present 
invention; 

Fig. 9 (c) is partial enlarged view which shows the 
detailed construction of the base pad in a vehicular 
antenna constituting an embodiment of the present 
invention; 

Fig. 10 is an exploded assembly diagram which 
shows the construction of the cover part and base 
pad in another vehicular antenna constituting an 
embodiment of the present invention; 
Fig. 11 is a diagram which shows a prior vehicular 
antenna attached to a roof; - 
~- Fig^1 2 (a) is a sectional view which shows the con- 
struction of. one antenna case in a prior vehicular 
antenna; 

Fig. 1 2 (b) is a sectional view which shows the con- 
struction of another antenna case in.a.prior vehicu- 
lar antenna; and 

Fig. 12 (c) is a sectional view. which shows the con- 
struction of still . another antenna case in a prior ve- 
hicular antenna. 

BEST MODE FOR CARRYING.OUT THE INVENTION 

[0024] The overall construction of one embodiment of 
the vehicular antenna of the present invention is shown 
in Fig. 1 . 

[0025] As is shown in Fig. 1 , the vehicular antenna 1 
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of the embodiment of the present invention shown in Fig. 
1 is formed as an antenna that is attached to the roof of 
an automobile. This vehicular antenna 1 is constructed 
from an antenna element 2 and an antenna case 3 in 
which the antenna element 2 is screw-mounted in a de- 5 
tachable manner. The antenna element 2 is constructed 
from a flexible antenna base part 1 3 that can bend when 
a load is received from a lateral direction, an element 
part 1 2 that extends from the antenna base part 1 3, and 
an antenna top 1 1 that is disposed on the tip end of the 10 
element part 12. A coil is contained inside the antenna 
base part 13, and the antenna element 2 can operate at 
multiple frequencies as a result of the action of this coil. 
A helical projection is formed on the element part 12 in 
order to prevent wind noise that tends to occur during is 
high-speed operation [of the vehicle]. Furthermore, al- 
though this is not shown in the figures, an antenna at- 
tachment screw which is used to fasten the antenna el- 
ement 2 to the antenna case 3 by screwing is formed 
on the lower end of the antenna base part 1 3 so that this 20 
screw protrudes from the antenna base part 1 3. This an- 
tenna attachment screw also acts to feed power to the 
antenna element 2. 

[0026] The antenna case 3 is constructed from a plas- 
tic cover part 6 which is open at the bottom, and a metal 25 
antenna base 4 which is fastened in place so that this 
antenna base 4 covers the open surface of the cover 
part 6. An accommodating space that can accommo- 
date a circuit board is formed inside the antenna case 
3, and a frequency division circuit and an amplifying cir- 30 
cuit that amplifies the frequency-divided reception sig- 
nal are incorporated into this circuit board. This circuit 
board is fastened by soldering or the like to a ground 
fitting not shown in the figures,, and this ground fitting is 
fastened to the upper surface of the antenna base 4. -A 35 
cable 7 which leads out received signals and supplies 
power to the circuit board is lead out from the antenna 
case 3. Furthermore, an attachment part 4b which is 
used to attach the vehicular antenna 1 to the roof pass- 
ing this attachment part 4b through a throughrhole . 40_ 
formed in the roof and screw-fastening an attachment 
nut [on the attachment part 4b] from the interior of the . 
vehicle is formed as an integral unit on the undersurface 
of the- antenna base 4 so that this attachment part 4b 
protrudes from the undersurface of the antenna base 4. 45 
Furthermore, a flexible rubber or plastic base pad 5 is 
■mounted on.the lower part of the antenna case 3 so that 
-the antenna case 3 can be attached to the roof in a wa- 
ter-tight manner,- and without scratching the antenna 
case 3. As will be described later, this antenna pad 5 is so 
fastened in place as a result of a portion of this antenna 
pad being clamped between the lower end of the cover 
part 6 and the upper surface of the antenna base 4. As 
a result, the base pad 5 can be prevented from falling 
off of the antenna case 3 or showing any positional de- 55 
viation. 

[0027] In the vehicular antenna 1 of the present inven- 
tion, since the characterizing construction of the anten- 



na is a construction that depends on the antenna case 
3 and base pad 5, these parts will be described below 
with reference to Figs. 2 and 3. 
[0028] Fig. 2 is an exploded assembly diagram of the 
antenna case 3 in the vehicular antenna 1 of the present 
invention, and Fig. 3 shows a sectional view and partial 
enlarged views that illustrate the construction of the as- 
sembled antenna case 3. As is shown in these figures, 
the antenna case 3 is constructed so that the base pad 
5 which is mounted on the circumferential edge of the 
antenna base 4 is fastened in place by being clamped 
between the antenna base 4 and cover part 6. The cover 
part 6 consists of a cover main body part 6a made of 
plastic which is open at the bottom; a fastening screw 
part 6b to which the antenna element 2 is detachably 
fastened by screwing is formed as an integral unit on 
the upper portion of this cover part 6. Furthermore, a rib 
6c is formed on the lower end surface of the cover main 
body part 6a so that this rib 6c protrudes from the cover 
main body part 6a. Moreover, a boss 6d and a pair of 
bosses 6e are formed inside the cover main body part 
6a. 

[0029] Meanwhile, the antenna base 4 which is made 
of metal is constructed from a base main body part 4a 
which is formed in a substantially elliptical shape, and 
an attachment part 4b which is formed as an integral 
part of the base main body part 4a so that this attach- 
ment part 4b protrudes downward from the undersur- 
face of the base main body part 4a. Three screw 
through-holes 4e and 4i (see Fig. 6) are formed in the 
base main body part 4a, and projecting parts 4g and 4f 
are formed on the upper surface [of the base main body 
part 4a] so that these projecting parts surround the 
screw through-holes 4e and 4i. Furthermore, a through- 
hole 4d which is used to lead the cable 7 to the outside 
is formed in the approximate center of the base main 
body part 4a. Moreover, a screw part 4h to which a fas- 
tening nut is fastened by screwing is formed on the outer 
circumferential surface of the attachment part 4b; and 
the through-hole 4dJs extended and formed substan- 
tially along the central axis of the attachment part 4b. A 
cut-out part 4c is formed by cutting substantially, along 
the central axis from the outer circumferential surface of. 
the attachment part 4b so that this cut-out.part 4c reach- 
es the through-hole 4d. The cable 7 can be led out from 
the cut-out part 4c; as a result, the cable 7 led out from 
the through-hole 4d can be disposed more or less parr 
allel to the undersurface of the base main body part 4a. 
[0030]^ Furthermore, the base pad : 5 consists of a pad . 
main body part 5a which is formed substantially in the 
shape of a ring, and a first ring part 5b-and -second ring 
part 5c are formed in .two stages that are substantially 
parallel on the inner circumferential surface of the pad 
main body part 5a. As a result, a first ring-form groove 
5d is formed between the first ring part 5b and second 
ring part 5c, and a second ring-form groove 5e is formed 
on the upper part of the second ring part 5c. Further- 
more, a skirt part 5f is disposed on the lower portion of 
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the pad main body part 5a, and is arranged so that this 
skirt part adheres tightly to the roof when placed on the 
roof. 

[0031] When the antenna case 3 is to be assembled, 
the base pad 5 constructed as described above is 
mounted on the antenna base 4. In this case, positioning 
is accomplished by engaging the pair of projecting parts 
4f with engaging holes 5h (described later; see Fig. 8) 
formed in the second ring part 5c, and the circumferen- 
tial edge portion of the base main body part 4a is mount- 
ed inside the first ring-form groove 5d of the pad main 
body part 5a. In this state, the cover part 6 is mounted 
from above the base pad 5. In this case, the lower por- 
tion of the cover main body part 6a is mounted inside 
the second ring-form groove 5e of the pad main body 
part 5a. Next, fastening screws 20 are passed through 
the screw through-holes 4e and 4i of the antenna base 
4 from below, and are respectively screwed into the boss 
6d and a pair of bosses 6e formed in the cover main 
body part 6a. As a result, the second ring part 5c of the 
base pad 5 is clamped by the antenna base 4 and cover 
part 6 so that these parts are fastened into an integral 
unit, thus making it possible to prevent the base pad 5 
from falling off of the antenna case 3 or showing any 
positional deviation. - 
[0032] The antenna case assembled in this manner 
is the antenna case 3 shown in Fig. 3 (a); the construc- 
tion of the area A in the vicinity of the boss 6d formed in 
the cover main body part 6a is shown as a partial en- 
larged view in Fig. 3 (b), and the construction of the area 
B in the vicinity of the bosses 6e is shown as a partial 
enlarged view in Fig. 3 (c). 

[0033] As is shown in Fig. 3 (a), since the first ring part 
5c of the base pad 5 is interposed and compressed be- 
tween the lower end of the cover main body part 6a and 
the upper surface of the base main body part 4a, the 
antenna case 3 can be provided with a waterproof struc- 
ture. In this case, since a rib 6c is formed so that this rib 
6c protrudes from the lower end surface of the cover 
main, body part 6a, secure waterproofing can.be ob- 
tained as a result of the action of the rib 6c. Furthermore, 
an O-ring 8 is mounted on the root of the attachment 
part 4b that protrudes from the undersurface of the an- 
tenna base 4, and the entry of water/into the interior of 
the vehicle body is also prevented by this O-ring 8. 
[0034] Furthermore, as is shown in Fig. 3 (b), a fas- 
tening screw 20 is passed through the base-pad 5 from 
below and screwed into the boss 6d. In this case, on the 
upper surface of the base pad 5,. the upper end of the 
projecting part 4g formed around lhe screw through- 
hole 4e abuts against the lower end of the boss 6d. Fur- 
thermore, as is shown in Fig. 3 (c); fastening screws 21 
are passed through.the base pad 5 from below and 
screwed into the bosses 6e. In this case, on the upper 
surface of the base pad 5, the upper ends of the project- 
ing parts 4f formed around the screw through-holes 4i 
abut against the lower ends of the bosses 6e. Specifi- 
cally, when the lower ends of the bosses 6d and 6e abut 



against the upper ends of the projecting parts 4g and 4f , 
the screw attachment accomplished by the fastening 
screws 20 and 21 is completed; accordingly, the com- 
pression of the second ring part 5c of the base pad 5 

5 that is clamped by the lower end of the cover main body 
part 6a and the upper surface of the base main body 
part 4a is regulated. As a result of such a construction, 
the crushing of the second ring part 5c to an extent that 
is greater than necessary can be prevented, so that a 

10 waterproof function can be exhibited over a long period 
of time. 

[0035] Next, the detailed construction of the cover 
part 6 is shown in Figs. 4 and 5. Fig. 4 (a) is a plan view 
of the cover part 6, Fig. 4 (b) is a front view, and Fig. 4 
15 (c) is a bottom view. Fig. 5 (a) is a sectional view that 
cuts through the approximate center of the cover part 6, 
and Fig. 5 (b) is an enlarged view of a portion of the 
cover part 6. 

[0036] As is shown in these figures, the cover part 6 

20 consists of a plastic cover main body part 6a which is 
open at the bottom, and a fastening screw part 6b on 
which the antenna element 2 is detachably mounted by 
screwing is formed as an integral unit on the upper por- 
tion of this cover main body part 6a. Furthermore, as is 

25 shown in Fig. 5 (b), a rib 6c is formed on the lower end 
surface of the cover main body part 6a so that this rib 
6c protrudes [from this lower end surface]. Furthermore, 
as is shown in Fig. 4 (c) a boss 6d and a pair of bosses 
6e are formed on the inside of the cover main body part 

30- 6a. Moreover, the area inside the cover main body part 
6a is used as an accommodating space 6f. 
[0037] Next, the detailed construction of the antenna 
base 4 is shown in Figs. 6 and 7. Fig. 6 (a) is a plan view 
of the antenna base 4, Fig. 6 (b) is a sectional front view 

35 that cuts through the approximate center of the antenna 
base 4, Fig. 6 (c) is a bottom view of the antenna base 
4, Fig. 7 (a) is a left-side view of the same, and Fig. 7 
(b) is a right-side view of the same. 
[0038] As is shown in these figures, the antenna base 

40 4, which is made ofrmetal, is constructed.from a base 
main body part 4a which is formed in a substantially el- 
liptical shape, and an . attachment part 4b which is 
.formed as an integral unit [with the base main body part 
4a] so that this attachment part 4b protrudes downward 

45 from the undersurface of the base main body part 4a. 
As is shown in Figs. 6 (a) and 6 (c), a screw through- 
hole 4e and a pair of screw through-holes 4i-areiformedt 
in the upper surface of the base main body part 4a, and- 
- aprojecting part 4g and a pair of projecting parts 4f are 

50. -respectively formed so that these projecting parts sur- 
round the abovementioned screw through-holes 4e and 
4i. Furthermore, a circuit board containing circuits that 
amplify and divide the frequency of the signal received 
by the antenna element 2 can be accommodated in the 

55 accommodating space 6f formed by the antenna base 
4 and the cover part 6. This circuit board is fastened by 
soldering or the like to a ground fitting (not shown in the 
figures), and a pair of board fastening parts 4j which are 
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used to fasten the ground fitting in an upright position 
are disposed on the upper surface of the base main 
body part 4a. 

[0039] furthermore, a through-hole 4d which is used 
to lead the cable 7 to the outside is formed in the ap- 
proximate center of the base main body part 4a. This 
through-hole 4d is formed as an extension that runs 
more or less along the central axis of the attachment 
part 4b, and the system is arranged so that the cable 7 
can be passed through this through-hole 4d. A screw 
part 4h on which a fastening nut is mounted by screwing 
is formed on the outer circumferential surface of the at- 
tachment part 4b. Furthermore, as is shown in Figs. 6 
(c) and 7 (b), a cut-out part 4c is formed by cutting more 
or less along the central axis from the outer circumfer- 
ential surface of the attachment part 4b so that this cut- 
out part 4c reaches the through-hole 4d. The cable 7 
can be led out from the cut-out part 4c; as a result, the 
cable 7 led out via the through-hole 4d can be disposed 
more or less parallel to the undersurface of the base 
main body part 4a. Furthermore, four projections 4k 
which are used in order to prevent the first ring part 5b 
of the base pad 5 that abuts against the roof from being 
crushed to an extent that is greater than necessary 
when the fastening nut is screwed onto the screw part 
4h of the attachment part 4b from the inside of the ve- 
hicle body are formed on the undersurface of the base 
main body part 4a. 

[0040] Next, the detailed construction of the base pad 
5 is shown in Figs. 8 and 9. Fig. 8 (a) is a plan view of 
the base pad 5, Fig. 8 (b) is a front view of the same, 
Fig. 8 (c) is a bottom view of the same, Fig. 9 (a) is a 
sectional side view that cuts through the approximate 
center of the base pad 5, Fig. 9 (b) is a sectional front - 
view of the base pad 5, and Fig. -9 (c) is an enlarged 
view of one portion of the same. 
[0041] The base pad 5 consists of a pad main body 
part 5a that is formed substantially in the shape of a ring; - 
a-mounting hole 5g is formed in the center of this base 
pad 5. A first ring part 5b and second ring part 5c are. 
formed more or less parallel to each other in two stages 
on the inner circumferential surface, of this;mounting ■ 
hole 5g. A pair of engaging holes,5h -are-formed in the 
second ring part 5c, and the areas around the circum- 
ferences of the engaging holes 5h are formed so that 
these circumferential areas protrude inward. These en- 
gaging holes 5h are arranged so that they can respec- 
tively engage with the pair of projecting parts 4f on the 
antenna base 4. As a result of-tthis engagement, the 
base pad 5 can be positioned on the antenna base 4. " ~ 
[0042] Furthermore, a first ring-form groove 5d is 
formed between the first ring part 5b and second ring . 
part 5c, and a second ring-form groove^e is formed on 
the upper portion of the second ring part 5c. The first 
ring-form groove 5d can mount the circumferential edge 
portion of the base main body part 4a, and [the appara- 
tus] is arranged so that the lower portion of the cover 
part 6 can be mounted in the second ring-form groove 



5e. Furthermore, a skirt part 5f is disposed on the lower 
portion of the pad main body part 5a, and is arranged 
so that this skirt part adheres tightly to the roof when 
placed on the roof and fastened in place. Moreover, the 

5 first ring part 5b is clamped and tightly fastened between 
the circumferential edge of the base main body part 4a 
and the roof when the fastening nut is screwed onto the 
screw part 4h of the attachment part 4b in the base main 
body part 4a from the interior of the vehicle body; as a 

10 result, water is prevented from entering the area inside 
the first ring part 5b. 

[0043] Next, the construction of a modified example 
of the antenna case in the vehicular antenna 1 of the 
present invention is shown in Fig. 1 0. In Fig. 1 0, the con- 

15 struction of the modified example of the antenna case 
30 is shown in an exploded assembly diagram. 
[0044] In the antenna case 3 of the vehicular antenna 
1 of the present invention described above, a rib 6c was 
formed so that this rib 6c protruded from the lower end 

20 surface of the cover main body part 6a, and this rib 6c 
was pressed against the upper surface of the second 
ring part 5c in the pad main body part 5a. In the modified 
- example of the antenna case 30 shown in Fig. 10, in- 
stead of the abovementioned construction, a ring-form 

25 rib 5i is formed on the upper surface of the second ring 
. part 5c in the pad main body part 5a. Furthermore, this 
construction is arranged so that the lower end of the cov- 
er main body part 6a is pressed against the second ring 
part 5c, thus crushing the ring-form rib 5i when the cover 

30 part 6 is mounted on the antenna base 4. As a result, 
the antenna case 30 can be securely waterproofed by 
the action of the ring-form rib 5i. The remaining conr 
struction of this modified example of the antenna case 
- 30 \s the same as the construction of the abovemen% 

35 tioned antenna case 3; accordingly, a description is- 
omitted. 

[0045] In the vehicular antenna 1 of the present inven- 
tion; the antenna element 2 can be formed as a common 
antenna for two bands, i. e., the AM band and the FM - 
AO ~. band, or as a common antenna for three bands, with the . 

telephone band added to . the abovementioned two 
v. bands. . - - 



45 



INDUSTRIAL APPLICABILITY 



[0046] In the present invention, as was described 
^ above, a ring part which is formed so that this ring part 
protrudes from the inner circumferential surface of a 
. - • ring-form pad main body part is fastened in place by be- 
50 -jng clamped between the lower end of a cover part and 
the upper surface of an antenna base. Accordingly, the 
pad main body part can be prevented from falling off of 
the antennaxase or showing any positional deviation. 
Furthermore, since the ring part of the pad main body 
55 part is clamped by the lower end of the cover part and 
the upper surface of the antenna base, the antenna case 
can be provided with a waterproof structure. 
[0047] Furthermore, since the present invention is de- 
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vised so that the degree to which the ring part is com- 4. 
pressed as a result of being clamped by the lower end 
of the cover part and the upper surface of the antenna 
base can be regulated by projecting parts and abutment 
parts, crushing of the ring part to an extent that is greater 5 
than necessary can be prevented, so that waterproof 
properties can be maintained over a long period of time. 5. 
[0048] Furthermore, the waterproof properties can be 
improved by formed a rib on the lower end of the above- 
mentioned cover part or on the upper surface of the sec- 10 
ond ring part. Moreover, since positioning means for the 
antenna base are disposed on the pad main body part, 
assembly can be accomplished without any positional 6. 
deviation. 

15 

Claims 

1 . A vehicular antenna comprising: 

20 

an antenna element; 

an antenna case which consists of a cover part 
whose undersurface is open and a substantially 
planar antenna base which is attached so as to 
cover the open surface of said cover part, and 25 - 
in which said antenna element can be mounted 
and an accommodating space is formed inside; 
and 

a base pad consisting of a substantially ring- 
form pad main body part which is fitted on the 30 
circumferential edge of the lower portion of said 
antenna case; 

said vehicular antenna being characterized in 
that said antenna base is fastened to said cov- 
er part in a state in which said pad main body 35 
part is fitted on said antenna base, so that a ring 
part which is formed so as to protrude from the 
inner circumferential surface of said pad main 
body part is fastened in place by being clamped 
between the lower end of said cover part and 40 . 
the upper surface of said antenna base. 

2. The vehicular antenna according to claim 1 , char- 
acterized in that a plurality of projecting parts are 
formed on the upper surface of said antenna base, 45 
and abutment parts which abut against these pro- 
jecting parts are formed so as to protrude from the 
inner circumferential surface of said cover, whereby . 
the compression of said ring part in said base pad 

. by the lower end of said cover part is regulated 50 
when said cover part is fastened to said antenna 
base. 

3. The vehicular antenna according to claim 1 , char- 
acterized in that a rib is formed on the lower end 55 
of said cover part so as to protrude from the under- 
surface of said cover part. 



The vehicular antenna according to claim 1 , char- 
acterized in that a ring-form rib is formed so as to 
protrude from one surface of said ring part in said 
pad main body part, and the lower end of said cover 
part is caused to abut against said ring-form rib. 

The vehicular antenna according to claim 1 , char- 
acterized in that a ring-form groove into which the 
outer circumferential edge of said antenna base is 
inserted is formed in the inner circumferential sur- 
face of said pad main body part. 

The vehicular antenna according to claim 2, which 
is characterized in that positioning engaging parts 
which are engaged with said projecting parts 
formed on said antenna base when said pad main 
body part is fitted on said antenna base are formed 
in the ring part of said pad main body part. 
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